The phenomenon of collaboration is an increasing trend in many fields of science, including that of psychology. In Iberoamerican psychology, collaboration occurs on a local and international level. The aim of the study was to evaluate the levels of collaboration in Iberoamerica, using as a baseline the level of worldwide collaboration in psychology in 2012. We collected data from the Scopus database and analyzed it by cluster distribution. Analysis of the sample found within-country collaboration prominent among Iberoamerican psychologists. Findings indicated that in Iberoamerica there is significantly less global collaboration than in other regions, although Iberoamerican scientists are receptive to the idea and acknowledge its potential. Keywords: Scientific production, psychology, collaboration, Iberoamerica Resumo O fenômeno da colaboração é uma tendência em crescimento em muitos campos da ciência, incluindo a psicologia. Na psicologia ibero-americana a colaboração vem ocorrendo em nível regional e internacional. O objetivo deste estudo foi avaliar níveis de colaboração em Ibero-América, usando como linha de base o nível de colaboração mundial em psicologia nos anos de 2012. Os dados foram coletados da base Scopus e analisado pela distribuição de dados segundo seu grau de agrupamento (cluster). A análise mostrou que a colaboração entre ibero-americanos é maior dentro dos respectivos países e menor em nível global. Mesmo assim, destaque-se que cientistas ibero-americanos são receptivos a ideia de internacionalização e reconheçam seu potencial.
Science is a social practice. In many cases, it depends on interaction and partnership, and collaborative relationships (Bozeman & Corley, 2004) . Once these collaborative relationships are established, they are sustained through scientific output-published articles produced by the collaborators-and the attention that that output draws. Collaboration, however, occurs on different levels: locally, nationally or internationally (ChinchillaRodríguez, Vargas-Quesada, Hassan-Montero, González-Molina, & Moya-Anegón, 2009; Guerrero Bote, OlmedaGómez, & de Moya-Anegón, 2013) . Studies indicate that internationalization is a factor related to the mechanism of collaboration (Chinchilla-Rodríguez et al., 2009; Guerrero Bote et al., 2013) .
Some authors attribute the recent increase in scientific collaboration to the accessibility of internet and technology, the internationalization of training programs, and students exchange and training of doctoral and postdoctoral researchers. They additionally cite the increase of economic incentive for collaborative work (García-Martínez, Guerrero-Bote, & Moya-Anegón, 2012; Kliegl & Bates, 2010; Romero-Torres, Acosta-Moreno, & TejadaGómez, 2013) . It is thus clear that increasing opportunities for collaboration may increase incentives for collaboration, and thus increase scientific output (Easterbrook, 1993; Johnson, 2009; Porac et al., 2004) .
One way to measure international collaboration is through the analysis of output from researchers, joint projects, academic events, and research training (Chinchilla-Rodríguez et al., 2009; Garcia et al., 2014) . Following Chinchilla-Rodríguez et al. (2009) , we understand that collaboration is the reflection of an individual and institutional process that promotes generation of output, first and foremost which are scientific articles. Publications are not the only way to measure the collaboration process, given that they can generate material difficult to evaluate in terms of long-term scientific merit; but they do serve as a means to quantify collaboration. For the purpose of this paper, collaboration will be defined as output derived from co-authorship between researchers at different institutions (Chinchilla-Rodríguez et al., 2009; Garcia et al., 2014; Katz & Martin, 1997) .
This collaboration generates levels of analysis beyond the number of published articles. We must consider variables such as authorship criteria, design, implementation and development, considering the contribution of each author to the final output (Allen, Brand, Scott, Altman, & Hlava, 2014; Shen & Barabasi, 2014) . On the other hand, contexts such as participating institutions, area of expertise, and countries of the principal authors influence the impact of products as well (Guerrero Bote et al., 2013) . In general, international cooperation is associated with higher visibility and higher impact. Various studies have tried to characterize the collaboration parameters by regions (Guerrero Bote et al., 2013) . Thus, one collaboration analysis between China and other countries demonstrated that while the growth of the number of publications increases among the countries of high economic level, the impact of these publications does not increase in the same way (He, 2009 ). More comprehensive reports suggest there is a system that favors countries with wider science resources (Leydesdorff & Wagner, 2008) . On the other hand, contexts such as participating institutions, area of expertise, and countries of the principal authors also influence the impact of products (Arencibia Jorge & de Moya Anegón, 2008; Cervi, Galante, & Oliveira, 2013; García-Martínez, Guerrero-Bote, HassanMontero, & Moya-Anegón, 2009; Lovón Canchumani, Leta, & Figueiredo, 2013) . In the case of psychology, there have been attempts to use these kinds of measures to improve program quality and the prestige of researchers (Alzate-Medina, 2008; García-Cepero, 2010; López, Silva, García-Cepero, Bustamante, & López, 2011) .
The incidence of collaboration is closely associated with subject field. In the humanities, for example, the sense of authorship is strong and collaboration among authors is low (Bordons, Gomez, Fernandez, Zulueta, & Mendez, 1996; Garcia et al., 2014 ; Salazar-Acosta, Lucio-Arias, López-López, & Aguado-López, 2013 ). This feature is probably related to the way products relate to the contexts in which they are produced. In the field of psychology, recent studies show that high productivity is concentrated in some countries; therefore the way these researchers collaborate could be used as a model for other countries to increase research (García-Martínez et al., 2012; Guerrero Bote et al., 2013) . Geographical proximity and language could be seen as factors that could enhance communication. Studies indicate that when English is used as a lingua franca of science, visibility can increase for productions from countries where English is not the native language, even for works related to local issues. (Morales, Jaraba-Barrios, Guerrero-Castro, & López-López, 2012) . The cooperation phenomenon is so complex that even publications favor those products that do not present a sectorial emphasis in the focus of the magazine, but on the contrary, that allows to maintain publications as a real channel dissemination of relevant knowledge and international use (Vera-Villarroel, López-López, Lillo, & Silva, 2011) .
Psychology in Latin America
In Latin America the dynamic of production and consumption of knowledge are different from the dynamic at the international level (Alonso & Sánchez, 2005; Delgado, 2011) . Although psychology in Latin America has experienced a sustained growth in production , the visibility of the knowledge generated nowadays has had a wide participation due to the inclusion of Latin American psychology journals in international indexes (Navarrete-Cortés, Fernández-López, López-Baena, Quevedo-Blasco, & Buela-Casal, 2010; QuevedoBlasco & López-López, 2011) . The internationalization of this knowledge has shown that scientific journals have turned out to be a privileged channel for production visibility (Rivera-Garzón, 2008; Zych & Buela-Casal, 2010) . In this regard, the measurement of 2013 indicates that Iberoamerica has had several publications in Scopus, from which 34 are from Latin America and 22 are from Spain. In terms of production, countries like Chile, Colombia, Argentina, Brazil and Spain account for over a thousand documents from 1996 to 2013, and Spain and Brazil are among the countries with the highest production. In terms of psychology production worldwide, Spain ranks 9 th and Brazil 15 th . These preliminary results show a particular and important tendency in the contribution of psychological documents worldwide. Regarding the trend in cooperation between researchers, approximately 25% of the works are credited to single authors. This trend did not diminish but remained stable, or even increased, suggesting a particular profile of some researchers (Scimago Group, 2014) . Considering the above, the aim of this work is to describe the trend of global cooperation, with an emphasis on the cooperation in Latin America and Iberoamerica.
Method
Using the Scopus database, we examined psychology production with a focus on authors and institutional affiliation between at least two different countries to define the collaboration (Garcia et al., 2014) . We developed two bibliometric maps according to the methodology described by Hassan-Montero et al. (2014) . In short terms, we used as a unit of analysis the international scientific journals in which we evaluated the data on three previously standardized measures: citation, co-citation and bibliographic coupling.
We used the data from the Scopus database (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) with the general qualification of "Psychology" in all the areas. The nodes are represented by circles in which the size of the area indicates the weight within the chosen indicator and the color represents the node to which it belongs (Hassan-Montero, Guerrero-Bote, & Moya-Anegón, 2014). For the descriptive results, data from international and Latin American bases in Scimago were consulted (http://www.scimagojr.com/).
Results

Descriptives
Within the countries of the region (Iberoamerica) that contribute the largest amount to the worldwide psychological production, there are six countries: Spain ( (Table 1) . As for the production in Latin America, we found in first place Brazil (7,379 documents), followed by Mexico (3,071 documents) and Argentina (1,276 documents), then Colombia (1,109 documents) and Chile (1,095 documents).
We also found that the distance between the first and second place (Brazil and Mexico respectively) is more than double the production of the second place (48.1% of Brazil and 20% of Mexico) and the distance of the first five places is far from the rest of the countries (Table 2) . When analyzing the relationship between the documents and the quotations, we found a high correlation (r = 0.989, p < 0.0001; r 2 = 97%), indicating that the growth in production is associated with growth in quotation. This relationship is not the case in Puerto Rico, however, where production is low (336 documents) in comparison with the number of citations reported (7,281 citations). The same asymmetrical relationship also appears in Panama with 24 documents and more than 1,500 citations, which indicates that there are more than 147 citations per document produced. If we consider the mean of citations among the 20 countries, without considering Panama, we find around 13.15 citations per document (DE = 6.78); therefore it is difficult to understand the behavior of 147 citations per document in the case of Panama (0.2% in the region population) which places it in first place if we organize the data by this item.
Another relevant relationship to analyze is the one between co-authorship and citations, in which we found that the greater the number of the authors per work, the greater the number of citations of the study, as a function of the increase in possible sources of citations. In this analysis, we examined this parameter by country (Table 3 ). In the case of Puerto Rico and Panama, we found that the high amount of citations was due to an article that generated around 15,000 citations. The article was in the area of health, in which more than 15 countries collaborated. Since the production in these countries is high, it does not allow us to reflect about the phenomenon of inflation that we can see in countries with low production. Thus, in cases in which productive profiles are low, the measurement of citation counts per document is not a good indicator of this relationship. A good example can be seen in Table 4 , where it is evident that as the number of authors in an article increases, the number of citations increase, reaching a maximum of eight authors per article. This feature suggests a positive relationship between the number of authors per article and the number of citations that article receives.
Cooperation Networks
To analyze the results of collaboration, we performed first a graphic grouping of global cooperation, following the method of Hassan-Montero et al. (2014) . In Figure 1 , we can observe that the extent of participation of countries is given by the size of the circles, i.e., the greater the area, the greater the participation; and the proximity of the countries in the graph indicates the strength of this collaboration. Additionally, the intersection of the circles shows the cooperation between the countries, according to the country of the authors' affiliation. Thus, the proximity between the countries and the intersection expresses the strength of cooperation.
As can be observed in Figure 1 , there is a group of countries that have higher levels of cooperation. To facilitate the understanding, information was grouped by variables into several clusters. Cluster 1 (cluster EEUU) is characterized by collaborations around United States and England, some close countries as Canada, Australia, Korea and Israel are represented in a spatial proximity and this would be given by the intensity in scientific and academic relationships generated by these countries and the EEUU. In second place, another cluster would consist of Iberoamerican countries, such as Spain, Brazil, Portugal and Colombia, and close to this one is seen other Iberoamerican countries such as Mexico, Philippines, Chile, Argentina, Venezuela, Peru, and Costa Rica. In this second cluster, despite having a common language, there is a geographical distance between Portugal and Spain and the other European countries with high productivity such as Germany, France and the triplet of Switzerland, Finland and Norway. In Iberoamerica, there is a particular interaction between Argentina, Chile, Venezuela and Peru. It does not make any difference that the language similarity largely corresponds to a geographical proximity. In this analysis, in addition to the intersection, the proximity defines inclusion in the cluster. In the European cluster, there are several groups indicating differences in the preference for cooperation, thus the Central European countries (Germany, Holland, Belgium, Switzerland, Luxembourg, Bulgaria and Austria) would form a type of individual interaction. In a second place, the Western European countries would form another particular interaction (Hungary, Romania, Poland, Czech Republic, Lithuania, Estonia, Malta, Slovenia and Bosnia). In the case of a smaller group of Northern Europe, there are the countries of Finland, Sweden and Norway. With respect to Asia, the interaction between China, Japan, Taiwan, Iran, New Zealand, India and Malaysia is clear. 
Country
Ranking of Countries in Terms of Production in Psychology for the Period of 1996-2013
Data collected from Scimago (http://www,scimagojr,com/).
Table 2 Ranking of Latin American Countries In Terms of Production In Psychology for the Period of 1996-2013
Data collected from Scimago (http://www,scimagojr,com/ ). In Figure 2 we confirmed that the distribution of institutional collaboration is found around the countries, which indicates a tendency for a local cooperation at a country-specific level. Unlike Figure 1 , where it is shown that the proximity to United States could be due to an interest of the countries to cooperate by virtue of what such interaction represents for the collaborators; in the second figure, England assumes a more central role due to its size and geographical proximity with other countries. There is not a specific country that represents the center of the collaboration map, but instead, we find that the countries generate specific interactions by their sizes and production. In the case of Iberoamerican institutions, this is not represented in the map due to two main factors. First, the amount of collaborations is of less than 100 documents which is the cutoff point for the interaction to be represented in the graph, and second because specific collaborations are also not shown in the spatial representation.
Country
Discussion
As for the global dynamic, a specificity and local behavior of each one of these is shown. It stands out the production and collaboration in psychology in North America, and highlights the high levels of participation within (inbred) versus an interest in some countries (Asia) to cooperate, for different reasons, with the United States of America, due to the prestige derived from this collaboration (Porac et al., 2004) . Additionally and related to the cooperation interest with economic powers of North America, would be related explanations that favor scientific collaboration and associates it with economic power between countries. Collaboration among these countries could have increased over time in more traditional areas of science (biology, chemistry, engineering, clinical and neuroscience) but not necessarily have the same levels of interaction, despite regularizing variables such as language. He (2009) showed how in the case of China this collaboration does not necessarily foster the impact of these publications, which would show other factors such as currents of thinking (main stream) or the interest in social scientific topics as possible mechanisms that stimulate collaboration. However, Bordons et al. (1996) showed how in the area of biology different patterns of collaboration can exist. In this regard, it is noted that the most productive authors do not always have the same patterns of collaboration (Bordons et al., 1996) . But, as is clear in the Brazilian case, the increase in the amount of products increases the likelihood of citation. Even though these variables might be important, the cluster result reported by different variables indicates the importance of different aspects of interest in the international collaboration with developing countries (He, 2009) .
The cooperation dynamic seems to obey factors such as relationship stability, agreements, training and other variables of specific disciplinary interest. Part of this evidence and benefit has been found in regional publications, with collaboration alliances between researchers increasing among these publications (García-Martínez et al., 2009; Navarrete-Cortés et al., 2010) .
Several studies have demonstrated that productivity in psychology in Iberoamerica represents a growing number worldwide, beside the steady increase in the last years allows to predict that this growth would be higher (García-Martínez et al., 2012; Morales et al., 2012) . Even further, considering the collaboration maps between the countries, there appears to be regional interest to increase this collaboration path (Figure 1 ). It is important to note that this cooperation brings together Latin America as a region, not through geographical proximity, but through the closeness of language. This phenomenon fosters what is called linguistic community (Figure 1) .
On the other hand, when we observe the dynamic in the production of institutional collaboration, these interactions become clearer for us and we can differentiate the collaboration processes between Brazilian and Portuguese psychology on one side, and Latin American and Spanish psychology on the other (Figure 2 ).
In addition, citation practices of these communities affect perspectives. Thus, for example, the citation dynamic of countries such as Portugal, Brazil and Spain (Table 3) is enhanced by the number of works produced, but also by the number of authors included in a publication (Table 4) .
Another characteristic of this study is that the sample of the cooperation networks is not a static network. That is, although there may be several factors that explain the cluster gathering (language, geopolitics, philosophical school), the absence of homogeneity of a single criteria suggests that these dynamics, in greater or lesser extent, affect the collaboration processes, and are changing over time. These dynamics have inspired the concept of "evolution networks" in contrast to the concept of networks of small discrete worlds, in attempts to offer insights to these projects (Jeong, Ravasz, Schubert, & Vicsek, 2002) . In this regard, within studies of cooperation and scientific impact measurement, we must consider the dynamic between researchers, institutions and the impact these have on cooperation (Deville et al., 2014) .
An important limitation of the study is that, although it is possible to see the cooperation levels in different world regions, the case of Iberoamerica for example, has large production not reflected in the Scopus indicator. This is because many of the Iberoamerican publications indexed on international databases like Scopus represent only a part of the regional publications. Consequently, we recommend that future assessments of cooperation include local publications along with those indexed in the international databases. This dual-level approach would allow us to see a more representative picture of cooperation, through its inclusion of a wider range of journals.
Conclusion
Finally, we can conclude that in the field of psychology there is a tendency for international cooperation and, in the case of Iberoamerican psychology, there is variability by local dynamics. There is also variability through regional and institutional collaboration; however, there are several factors promoting and accelerating the process. Thus, factors such as the current of thought and economic status are important to consider in the process of establishing partnerships.
